In recent years, there has been growing attention to service sector in the world economies. This study analyses service sector in Brazil, Russia, India, Indonesia and China (BRIIC), which are five of the largest economies in today's developing world. We examine how the services links with overall economic activities and what drives its growth in the period 2000-2010. This research finds that in BRIIC economies, final demand in other sectors has not enhanced services output. Furthermore, using structural decomposition analysis, this study investigates various aspects which contribute to the growth of services output, which are final domestic demand, export, and changes in technology. The result suggests that in BRIIC economies, final domestic demand has been the main driver of the growth of services that exceeded more than 70% of overall effect in all economies. Domestic final demand for services contributed higher than the non-services one.
Introduction
In the past, the service sector has been considered as the residual activities of the economy after classifying agriculture and manufacturing (Commission of the European Communities, 2003) . In term of policy maker's perspective, the contrast between services and manufacturing could be found especially in developing economies where manufacturing is viewed as the leading edge of modernization and skilled job creation, as well as a fundamental source of various positive spillovers (Tybout, 2000) .
Nevertheless, there is the ever-growing importance of services in the knowledge-based economy 1 (Tijaja, 2013 , Damuri, 2012 . While manufacturing sector still becomes the major contribution in many developing economies in the last decades, there has been a gradual increase in the importance of service sector for economic development. In response to this trend, policymakers in developing economies, which are previously preoccupied with tangible sectors, take consideration to the rise of intangibles (Goswami, Mattoo, & Saez, 2012) .
The service sector should be considered not only as it is but also as a pivotal part to boost the national competitiveness through its strong (forward) linkages with the rest of economy. The concept of forwarding linkages measures the inter-relationship of a given industry with the rest of the economy through the demand side. It would show the impact to a given industry if the final demand of every other industry were to increase by one unit (OECD, 2007) .
The strong linkage of the service sector is in line with two great unbundling's that marked globalization (Baldwin, 2006) . The first unbundling is the breakdown of production and consumption, meaning that the locations of production and consumption are no longer required to be close to each other. This phase, which was driven by declining transportation cost, allowed spatial separation of factory and consumer. The second unbundling is the breakdown of various tasks of production. It was driven by the decline of communication and information cost. There became an opportunity to offshore some routine tasks which are easily codifiable and do not need face-to-face contact. This unbundling process has led to what known today as global value chains (GVC).
on Singapore ICT sector. The results indicate that the ICT sector provided the key linkages for the expansion of high-value-added manufacturing activities and electronics export for the Singapore economy.
The existing literature has shown the growing importance of service sector in the economic development. There is the multiplicative positive effect of supporting policies on services towards other sectors due to the pivotal role of services in the economy.
Research Methods
Input-output framework allows us to understand the impact of one particular sector in an integrated framework regarding its linkages to the overall economy, including its sector and other sectors (Toh & Thangavelu, 2013) . For that purpose, this study uses National Input-Output Table ( . The observation in this study will be divided into two sub-periods, which are 2000-2005 and 2005-2010 . It will allow us to observe and compare the change of output between the two sub-periods.
The WIOD provides data of 40 countries (all 27 EU countries and 13 major other countries) and estimates for the rest of the world. All data in WIOD are obtained from official national statistics and are consistent with the National Accounts. Because it is presented in current prices, the data is converted to constant 2005 prices using CPI deflators.
The NIOT consists of 59 products which are produced and used by each of 35 sectors. Along with the aim to observe the contribution of the service sector to the economy, it is necessary to classify which sectors from the NIOT are categorised as services. Services discussed in this study are based on services classification of Statistical Classification of Economic Activities (NACE) revision one but limited to education and commercial services 4F 3 . Hence it does not include public and other community, social and personal services 5F 4 . It results in 15 out of 35 industries in NIOT to be classified as service sector as presented in Table 1 .1 of Appendix 1. These sectors will then be merged as one sector in the NIOT.
Input coefficient of service sector
This section attempts to measure the services intensity of various sectors and their changes over two sub-periods. Thus, it will confirm whether the diffusion of the service sector has occurred and continued to expand in other sectors of BRIIC economies.
Referring to Roy et al. (2002) and Toh & Thangavelu (2013) , the intensity measure used in this study is the ratio of services intermediates used per unit of output or also known as input coefficient of the service sector. Denoting this ratio for sectori by hi, we can proceed to obtain a second measure (h*i), that accounts for both direct and indirect services required to produce one unit of goods by each sector, as follows.
Whereh*'is the row vector with element h*i; h' is the row vector with element hi, and (I −A) −1 is the standard Leontief inverse matrix.F
Structural decomposition analysis
To calculate the changes or growth of services output, this study uses structural decomposition analysis (SDA). It is a well-known methodology to assess the relative importance of effects that together constitute the actual change in a certain variable of interest. In other words, the SDA quantifies the contributions of determinants of change to total change in a variable over time. For example, the total change in gross outputs between two periods could be broken down into: (1) the part associated with changes in technology (as reflected, initially, in the changes in the Leontief inverse for the economy over the period); and (2) the part related to changes in final demand over the period (both domestic final demand and export). At the next level, both Leontief inverse and final demand can be disaggregated into parts of interest (Miller & Blair, 2009) . The basic equation is as follows7: In addition to equation (3) and (4), there are some other alternatives of decomposition (Miller & Blair, 2009 ). However, among many researchers, Dietzenbacher & Los (1998)examine a wide variety of possible decompositions and conclude that using an average of results from (3) and (4) is often an acceptable approach.
As this study aims to see the role of services, the overall sector will be classifiedas service sector (S) and non-service sector (N). Furthermore, to see the different role of change in domestic final demand and export to the total output, final demand f will be decomposed into domestic final demand d and export which is represented by e. Thus, the equation (3) 
Similarly, equation (4) 
Where is a diagonal matrix composed of one and zeros. The one appears in the location that corresponds to service sectors and all the other elements of the matrix are zero. In other words, in the equation will generate only element of service sector.
Results and Discussion

Services intensity of BRIIC economies
As discussed in the theoretical framework section, services coefficient or input coefficient of the service sector is the ratio of services intermediates used per unit of output in all sectors. The services coefficients of various sectors in each of BRIIC economies are presented in Table 2 .1 to 2.5 in Appendix2 with a highlight on the top five services intensive sector in each year. The tables present more detailed information of services intensity for each sector. During 2000-2010, it varied from 16.5% (agriculture) to 41.5% (mining and quarrying) in Brazil, from 18.5% (agriculture) to 45.3% (electricity, gas and water supply) in Russia, from 10.5% (agriculture) to 48% (rubber and plastic) in India, from 1.5% (coke, refined petroleum and nuclear fuel) to 35.2% (electrical and optical equipment) in Indonesia, and 14.2 (agriculture) to 47.4% (public admin and defense; compulsory social security) in China. Table 1 shows the trend of average value of services intensity in BRIIC between two sub-periods. Although there is heterogeneity across economies and sectors, the results suggest that in all BRIIC economies, the average of the change of services coefficient increased in the second sub-period. It means that on average there is increasing use of services input per unit of output in the second period compared to the first sub-period. Therefore, there has been an increase in services intensity in BRIIC economies in the period 2005 -2010 compared to that in 2000 -2005.
Sources of growth of service sector in BRIIC economies
Structural decomposition analysis (SDA) model is usedto identify the sources of growth of service sector in each of BRIIC economies. Referring to Dietzenbacher & Los (1998) , the result of the analysis is derived from the average of (2.3) and (2.4). Table 3.1 until Table 3 .5 in Appendix 3 provide information on the contributors to the services growth, which are divided into domestic final demand effect, export effect and technical coefficient effect (effect of the change in services input). Furthermore, each of them is similarly decomposed into the effect of services and non-services.
All BRIIC economies, except Brazil, show positive growth of services output in both sub-period 2000-2005 and 2005-2010 . Moreover, when compared between two sub-periods, all economies experience an increase in growth of services except India which has modest decline from US$ 265,356.68 million to US$ 245,482.11 million. As for Brazil, although the growth of output is negative over first sub-period, it catches up over second sub-period with the increase from US$ -114,368.95 to US$ 660,774.08.
In all of the economies, domestic final demand effect has been the main factor in the growth of services output. All things being equal, the contribution of this effect exceeded more than 70% of overall effect in all economies, where final domestic demand for services contributed higher than the non-services one. The result implies that domestic services activities have mainly driven the growth of services output in BRIIC. Nevertheless, Brazil, India, and Indonesia show an increasing contribution of non-services domestic final demand in the second sub-period.
Another contributor to the growth of services output is export, includes both services and non-services. Its contribution varied across economies. The most striking feature can be seen in the case of Indonesia wherein output growth was dampened by the negative export effect in the first sub-period. Nevertheless, the export effect increased from -10.41% to 2.69% in the second sub-period. On the contrary, India and China show deteriorating effect of export between two sub-periods. In the case of India, the effect declined from 19.03% in the first sub-periods to 10.29% in the second sub-period. The decline was even dramatic in China which dropped from 25.10% in the first sub-periods to 9.10% in the second sub-period.
The decline of export contribution in the growth of services output in both economies during second sub-period might be affected by the re-shoring phenomenon which recently arises. Financial crises in 2008 have led to economic recession in developed economies including US and EU countries. This simultaneously occurred in the period when the real wage in developing economies strikingly increased. In China, for instance, the aggregate of the salaries and benefits of an average worker increased between 2000 and 2005 by 10% per year and have accelerated between 2005 and 2010 to 19% a year. Moreover, the Chinese government has set the target to increase the minimum wage by 13% per year until 2015. In India, wage rate has also grown by 10-20 % annually in the last decade (Margulescu & Margulescu, 2014) .
Even though most of there-shored activities are manufacturing, it affects both services and non-services output because services activities are embedded in manufacturing as well, such as transportation, finance and renting and other business activities. Moreover, Heinemann Jr. (2013) addresses that nowadays closely interrelating, even co-locating, research and development, design and marketing, manufacturing and assembly close to the markets become important again. It is recognized by companies as a strategy too much faster response to market shifts and much faster innovation. Therefore, the movement of manufacturing will give consequences on services, too.
The relatively low contribution of export effect in the growth of services output in BRIIC economies might relate to the challenging services export itself. Goswami et al. (2012) acknowledge that barriers to trade in services are more complex than barriers to trade in goods. The study mentions some examples of the types of barriers exporters face for the four modes of supply, which are cross-border trade, consumption abroad, commercial presence and movement of natural persons. The barriers for foreign services providers include not only explicit restrictions on entry but also on policy and regulation of domestic services. Domestic regulation is established either purely because countries differs in the choice and strictness (such as qualification or licensing requirements) or because of the purpose of merely protecting domestic providers.
Besides the effect from demand side (domestic final demand and export), the other effect which contributes to growth in services output is a technical coefficient effect. Except for the first sub-period in Brazil, the result suggests that production technology changes have positively contributed to the growth of services output associated with final demand shifts. In the second sub-period for instance, as shown in Appendix 3, the adoption of production technology has contributed to 2.4%, 19.12%, 6.87%, 4,98% and 6.74% increase in the output of services in Brazil, Russia, India, Indonesia and China respectively.
Moreover, the contribution of services technology has higher portion compared to non-services technology. It indicates that there has been an escalation of the role of services technology in services growth. This fact is somewhat anticipated since many services activities utilize and even rely on services input. For instance, financial and logistics industry much rely on information and telecommunication technology (ICT). The rise of ICT, in turn, enhances services output growth. This phenomenon has been identified much earlier in developed countries. Roach (1988) finds that in the United States, a much larger proportion of the services sector's capital budgets is spent on information technology relative to goods-producing industries. The result pinpoints a high dependence of services on service technology itself as a factor of production. Also, one of the findings of Guerrieri and Meliciani (2005) study suggest that in selected advances countries, the same service producers are also intensive users of these producer services, namely Financial, Communication, and Business services. BRIIC as emerging economies, in this case, seems to follow the path of services in advanced economies.
Conclusion
According to the analysis of services intensity, it is found that there has been an increase in the average of services intensity in the period 2005-2010 compared to that in 2000 -2005.Furthermore, by developing basic structural decomposition analysis of Miller, this study has been able to explain various factors which affect the growth of service sector in BRIIC economies namely domestic final demand, export and changes in technology. Each of the factors is decomposed into services and non-services.
Except for the case of Brazil during sub-period 2000-2005, all BRIIC economies show increasing services output. In general, the result suggests that in BRIIC economies, final domestic demand has been the main driver of the growth of services. Nevertheless, there is heterogeneity across economies regarding the contribution of other effects. In most of the economies, the role of technology is still relatively small in acquiring increasing contribution, where the contribution of technology effect in services is higher than that in nonservices. While there is variation in the export effect, the empirical findings show that India and China experienced the deteriorating effect of export between two sub-periods. The decline might be affected by the re-shoring phenomenon which recently arises.
Some existing literature (i.e., Jorgenson & Timmer, 2011; Noland, Park, & Estrada, 2012; OECD, 2005) have shown the rise and importance of service sector, particularly regarding its strong linkage in the economy. This study contributes to the services literature in explaining the factors affecting growth in services using the case of BRIIC as the largest emerging economies in today's world. Nonetheless, this study is not without limitation. Because it uses the data of aggregate level of services (comprises education and commercial services), it does not capture in detail each category of services (i.e., distribution, finance and business services and personal services, as discussed in Jorgenson & Timmer (2011) . Moreover, aside from being five of the largest developing economies, BRIIC economies are quite heterogeneous in term of economic, social and political characteristics. Hence it is challenging to draw a specific conclusion which can represent the whole group. Industry   1  Z11  Z12  Z13  D1  E1  X1  2  Z21  Z22  Z23  D2  E2  X2  3  Z31  Z32  Z33  D3  E3  X3  Imports  Value added  Total output  Note: the yellow-shaded area shows inter-industry linkages or the use of intermediate inputs in production stages. 
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